Diabetes mellitus, especially type 2 diabetes, has been a major concern among health issues for Japanese policy requiring serious address. In this regard, the increasing number of people with diabetes in Japan over the past few decades has been regarded as a fundamental and evident problem. We herein clarify that the crude diabetes prevalence is likely to have increased mainly as a result of changes in the population distribution, namely, aging of the general population in Japan. We also predict the future trend for the number of people with diabetes according to available concrete evidence in this review.
Introduction
Diabetes mellitus, especially type 2 diabetes, has been listed as one of the major concerns among health issues for Japanese policy requiring serious address. Indeed, much attention has been paid to this disease, and the Health Japan 21 (second term) (1), the Japanese government's master plan for health policy (to which one of the authors of this article contributed as a board member of the formulation committee), also uses the number of people with diabetes as one of four diabetes-specific targets (Table) to be achieved by the year 2022.
Trends in the Diabetes Prevalence in Japan
The increasing number of people with diabetes in Japan over the past few decades has been regarded as a fundamental problem and has been extensively discussed to date. In this context, it has been taken for granted that the absolute number of people with diabetes is increasing according to information publicized by the National Health and Nutrition Survey, Japan (NHNS-J) (2). For instance, it has been widely discussed on many occasions that the number of motor vehicles or the proportion of fat intake relative to the total energy consumption in the Japanese population might be involved in the increasing number of people with diabetes.
In a recent article (3), however, we discovered that this increasing trend might be a consequence of aging of the overall Japanese population. Indeed, a large-scale metaregression analysis of approximately 160,000 Japanese adults found that the age-standardized prevalence of diabetes has remained largely unchanged throughout the past couple of decades and was projected to remain stable during the upcoming ten years or longer, in striking contrast with the crude prevalence (Figure) .
Briefly, six cohort studies [e.g., Hisayama Study (4), Funagata Study (5) , and the Japan Public Health Center-based Prospective Study (6, 7)] and nine national health surveys [e.g., National Diabetes Surveys (8, 9) and NHNS-J (2)] were identified through a systematic literature search, and 161,087 adults were included in the subsequent analyses. The prevalence of diabetes was assessed using a recorded history of diabetes or, for individuals without known diabetes, either a glycated hemoglobin (HbA1c) level of ! 6.5% (48 mmol/mol) (10) or the 1999 World Health Organization Figure. Prevalence of diabetes among Japanese adults. The age-standardized and crude prevalences of diabetes for a given year were estimated using sex-and age-specific trends in the prevalence and the Japanese population distributions for the corresponding year and the year 2010 as standardization populations, respectively. I bars indicate the 95% confidence intervals. (11) . The age-standardized and crude prevalence estimates for a given year were computed by combining the sex-and age-specific trends with the Japanese population distributions for the corresponding year and the year 2010 as standardization populations, respectively. The crude diabetes prevalence for men and women combined showed a marked increasing trend: the prevalence was 6.6% (6,044,000 people) in 1990, 7.1% (7,135,000 people) in 2000, and 7.9% (8,295,000 people) in 2010 and was expected to increase further to 9.8% (9,714,000 people) by 2030 (3). In contrast, the age-standardized prevalence of diabetes was estimated to have remained largely unchanged over the years (1990: 7.9%; 2000: 7.8%; 2010: 7.9%; and 2030: 8.3%) ( Figure A) (3) . The sex-specific trends in diabetes prevalence indicated that the crude diabetes prevalence exhibited prominent increasing trends for both sexes, with an appreciably higher prevalence of diabetes in men than in women over a period of decades ( Figure B, C) . The sexspecific, age-standardized prevalence appeared to suggest the existence of a sex difference in the trends. The agestandardized prevalence showed a slightly decreasing trend in women ( Figure C ), but suggested a small upwards trend in men ( Figure B ).
Implications and Future Directions
What can we learn from these findings? First, the crude diabetes prevalence is likely to increase substantially, mainly as a result of the change in the population distribution. Namely, without population aging, the prevalence would remain largely constant. The main strategy for the prevention of diabetes in Japan is to supply a health guidance program consisting of lifestyle modifications to individuals with a high risk of developing type 2 diabetes (e.g., those with metabolic syndrome, impaired glucose tolerance, or impaired fasting glucose) (1) . Given the fact that the increase in the prevalence of diabetes in Japan is mainly due to population aging, it is important to examine whether and to what extent the current strategy is effective for reducing the number of people with diabetes even under such a condition. In this regard, policy-related measures, such as popula-tion preventable fraction, might be useful for policy makers to evaluate individual strategies. More importantly, it is highly necessary to establish different approaches for the prevention of diabetes in elderly adults and middle-aged adults, since diabetes as well as the pre-diabetic condition is frequently associated with maladies that are common among seniors, such as cognitive impairment and depression (12) . Hence, as intensive lifestyle modifications may not be appropriate for some elderly people, individualized preventative and management plans that incorporate the patient's comorbidity as well as values and preferences, quality of life, and life expectancy should be considered.
Second, because a substantial increase in the prevalence of diabetes is inevitable, we should reconsider the growing burden of diabetes, especially that originating from elderly people. Thus, there is an urgent need for health care professionals to develop specific management plans for diabetes per se in older patients (13) . A recent analysis from the U.S. reported a potential overtreatment among older people with diabetes, suggesting that the risks of intensive treatment for glucose levels, such as severe hypoglycemia, may exceed the benefits in such patients (14) . While glycemic control is important for reducing diabetes-related complications, patient safety and quality of life should also be prioritized. Accordingly, less stringent glycemic targets are generally recommended for such patients (e.g., 1% higher HbA1c goal than that of younger patients) (15) . In accordance with these notions, the Evidence-based Practice Guide for the Treatment of Diabetes in Japan 2013 edited by the Japan Diabetes Society emphasizes that the glycemic target for older patients should be based on their disease condition and other physical, mental, and social factors rather than on evidence from randomized controlled trials (16, 17) . Therefore, an individualized approach is essential for the management of diabetes in elderly people.
Third, there was a remarkable difference between men and women regarding the prevalence of diabetes, with a higher prevalence of diabetes in men than in women over time. In addition, the prevalence is expected to slightly decrease in women, but to increase in men. This might be explained by the higher prevalence of obesity in men than in women and an increasing trend in the mean body mass index (BMI) among men, especially for middle-aged men (2). In contrast, there is a slight decreasing trend in the mean BMI among women, especially young women. This appears to suggest that body weight management through lifestyle modification may be an effective preventative strategy to decrease the prevalence of diabetes in Japan, especially for middle-aged men.
Finally, our projection of the number of people with diabetes in 2030 was 9,714,000 people, which is slightly lower than the target (10,000,000 people in 2022) in the Health Japan 21 (second term) (1) . Of note, we estimated this number according to studies identified in our systematic review (3), whereas the target was developed by examining the trends in national surveys (1) . Although it remains to be clarified whether estimates based on a systematic review or national surveys better reflect the trends in diabetes prevalence, we believe that the comprehensive summaries of evidence identified through this systematic review are likely to be helpful for developing Japanese health policy.
Conclusion
In conclusion, our recent analysis suggested that the absolute number of people with diabetes in Japan will substantially increase over the next decades, mainly due to aging of the nation. The present analysis highlights the importance of taking population structure into account whenever the trends of disease prevalence or the number of people suffering from the disease are considered, for which diabetes is not an exception. At the same time, we would like to underscore the importance of establishing countermeasures against health problems based on firm and comprehensive evidence.
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